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Publication Title: 

Image display medium, image-forming method and image-forming apparatus 
capable of repetitive writing on the image display medium 



Abstract: 

Provided are an image display medium which satisfies, a safety and a 
high-speed response and which is capable of repetitive rewriting, an 
image-forming method in which an image can be formed on the image display 
medium, and an image-forming apparatus. An image display medium is formed 
by interposing black particles and white particles between a display substrate 
and a non-display substrate made of a dielectric. A printing electrode first applies 
an AC voltage to frictionally charge the black and white particles, and then 
applies a DC voltage adapted to an image between the substrates. The black 
particles adhered to a portion (non-image portion) to which the voltage of the 
display substrate is applied are moved to the non-display substrate 



Data supplied from the esp@cenet database - http://ep.espacenet.com 



This Patent PDF Generated by Patent Fetcher(TM), a service of Patent Logistics, LLC 
Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 

BEST AVAfLABLE 6eP> 



(i9)H*BH*fiF/f (jp) 02) ^ ^ 1^ ^ ^ (A) mmmmmmm 

#W2001 -312225 
(P2001-312225A) 
(43)iiK B ¥^£13^11^ 9 B (2001. 11. 9) 



(BDintci.' mm^ 

G 0 9 F 9/37 
G0 2F 1/167 
GO 3 0 17/04 



F I f-Ta-r(##) 

G09F9/37 Z 5C094 
G0 2F 1/167 
G0 3G 17/04 



W«3i®Sc51 OL (^34H) 



(21)tBS#^ 


fieZOOO- 165138(P»)00-165138) 


ammA 


000005496 










(22) USB 


¥^£12^6^ 1 H (2000. 6. 1) 










(72mm 


tUD 




iRrS¥l 1-206807 




«>iS5;i|»Sffi±i5l'#Brll430 i^U-> 


(32)ffi5feB 


¥J«11¥7 ^21 0(1999.7.21) 








B* (JP) 


(72)S!M# 


Pro 




1$e2000-46369CP2000-463e9) 




««;iimfi«!±i5t|>#"r«43o if^j-y 


(32)ftjfeB 


7Je£12^ 2 ^23 B (2000. 2. 23) 








B* (JP) 


(74)f^A 


100079049 








^a!± *S j? (^3«) 











(54) mm<D^W] PSift^fl^, pii{ft^^^> Kzmfii^lJESfll 



(57) [m^] 



n 



15 



•13 



/ 



12 



,-10 



/ 



1^ 



8 

20 
16 



26 



!(2) 001-3 122 2 g^BE 00 1-3 1 JL8 



immi] -mmLt. 

[ mm 2 ] m9m'Fm<o o *>ii^=5: < i: 1 2 
mn^tifzmmzi: ^is.\^zmij[^izm)ti 

I mm 3 ] mmumz$ixwzmsmwm(D 

mt i-i>mm 1 tmmmTmi^. 

2 ) f c/mixt. ±i5ox(rvio2)f cyma 

i^c7)«ffit»S'JSr^*t. ^®ID^fiI*iT i O (OH) 

imme ] wSMiW.=Fmcr) 0 *>^-'Sr< 1 1 1 s«*^tk 
m^x/x^^hz. t mmt tmm 1 smmm. 

mm7 ] frie««R«oi3*<. m^mzjim^titz 
■bmmbti:^x\^hztt:mLttimmimmco 

imm8] mMmucomfjK m^mzm^titz 

m-m^<^^^mzmB^Mz$iX^tii::Z b SritfSt 

I mm 9 ] mii-mmm.iz'? m; 7 ^ ^mm^ 
m^uzz b i:i^Wib-finmum(ommM 

I mm 1 0 ] mi-n<r)m.(D-U(7)mLti,zmm 
mmm^i. mijcr>ms±izn&mmitizbt:n 
mb^mm 1 sdrnmrnw^mw, 
[ mtm 1 1 ] m^-mmi<^~ifcomL±izm 
mmm^tt:z b imsLbi-mm 1 immm 

I mm 1 2 ] mz-mmL<^-ijcomm±izm 

mm&-tmmm^-nmx'i>'yx. 
mm.nw±mmizm ttztmrnrnm^ t , 
mmmm^^ui^im^zim-^mzmimitmi^ b m 
i^thimizm.^tifznt^wMbwmmmimi^b<^ 
mzmm?^^^tizbizx 'ommmmmizm 



mm 1 4 ] mmm 1 smmmm^nmzm 
mmm-mmm^mx'$i^x . 
mi-M<Dmmizmmizmttzm^t:m.^-^hm'^ 
^mimii-zmmm^m. 
[ mm 1 5 ] mumm 1 1 tmmmmpumz 
mmm^-rmm^i^x'h^x. 
mir-mmtmizmE^mvthmEmn^^b . 
mmzmtfz^'^i^-yizmfS.^iitzmBiJU^)\^b . 

m^m&^'^^-Mz^iWm-i'^Mb . 

i:mx.fzmmm^m, 

[ mm 1 6 ] mmm 1 immmmmzm 
mmm-mm^mx-h-^x . 
mmimi^b. 

wmmm.ni^±izmmi>zj^tfzmmmm^: mm-m 
mmm^^b. 

m^mmmMmmzim^mizmimimi^b m 
mi-mwizEM^ti. miimimwbcomizmm 

[mm 1 7 ] mmi^'mwu 7xm&tm\i^ 
ti^zb i:mibthmm 1 e iz^mmmm^m 

imm 1 8 ] mmm^^tLmmmsmm.m 
mi¥X'i)immmMtirchhtt'ix:n-r^tzib<^K 
■n^^b. 

mix-n^mzx hK-nmmmtmmmmw<7)^'^ 
tc. mtmmmm^^mzx m^^ixtzmmmit^^ 
v'ir-kzii 'omkf^m.mwLb . 
mmmmzi. 'ommixtzvi—mmmmm 
izw^tm^mb . 

mmmmmmzm^^iifzhi'-mm^^i& 
^mb. i^t>i>zmifzzbimLbi-mmie 

i,zimmmm^m, 

imm 1 9 ] mmm&^nmmmmmm^ 

mix:f:^mzx ^xmmmmmmmmcr)^ 
iz. mmmmm&^mzxm^^titzmmmi: 
hi—tzx ^mm-timmmb . 

<,zm¥-r&ts^mb. 

mmmmmmzWiW^^tifzhi—m^zm^^i^ 
mmb, i:^(=i<z^itzzbi^Wib-tmmi6 

I mm 2 0 ] mwLmm^iiimmmiSim 
mx'h h tmmsmmxhh ij^ix-ntii tzibcox 

wMX:fi^mzx ?,xm^mimmsmnw(^m^ 
iz. msx^wmmmm^zxm&^tu^nnMm 
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i,zimmm&mm, 

mtixii^mzx hKmmmmmmsmm<Dm^ 
I.Z. mmmm&mmmizx^m^^iimnmm^: 
hi—izx mm-timm^t . 

izm'^i-^ni^mmt. 

mmmmmmzm^titz hi—m^zm^^hz 

wmx:h^mzx hxm^mMmmm^Mi^(om^ 
mtimmizximmifTh^j:^^zt^:m 
tt i>msmi eizMimmm^m. 

mix-))^m\.zx hx^^^mtmmmmm^ 
ic. mtimnmrnm-mzii mmixft^mm 

^zm^i-m\P\nmt. 

mmmmm.mzw?-^ixtiYi'-m'zm^^h% 

miix:hmizx i,xm^mmmmm^mii\!^<7)i%^ 
{c. m^mmmi.zxi^mw±-fimm£^m 

^ $ -t. izmit^z t i:mti-m^ i e iztmm 
^^(^izmitzzt^rnkftm^mieimmm 
^^(>i,zmi. mmmmi. mimmzm^«Mm. 

tlx. mtmmt:mi^^mm^mt:^i^^zmitz 

mim 2 6 ] mim-mt:^>m%^^mn,m 
bLximm.^wm^^hm^m^h\.zmz.. m 

mmm^mi. mtiw^i.z^m.^^mwft zti: 
mwit-Thmm. 1 6 \,zim<mim^w.. 
mim 2 7 3 m^^tifzn^iizx o mims^m 



mmzmiw^<oi^f<zmx^ix^hMz. -feat^^^s 

mmmmm.=f-mz. mmmt^mttz'VM^^sH- 
irhmii.zm!m<^^H-v€^j:oztimmttm 

{wmm 8 1 mu-^^^im^mm\ii^<r>±m\.z 
nmzmti>:Lt ^mit-thmm2 iw&m^ 

o#4^^T^ ozt^m^tth mm 2 7 im<m%. 

mmbtmm2 nmmmmm, 
[mm3 2] mi com 
frie^ 1 cr>mi>zfi\^ txmm^titzm2cDmt . 
fnan 1 (omtmrnm 2 (^m t (^mzmif^tif^^ 
m^izmx^ti. wmmicom^tmm2c^mt<7) 
mmta^tihrnrnzx <omim iffymmtzJi^m-h 

mi^mzax^ti. rnmimwim^x^^x' 
h->x. ^^imntmsi2<7ymt<r)Uzm 
^Kh%^^zx ^miw,2<r)mm\,z^mhm2<m 

luian 1 ff>m^zn]^ Lx^m^ixkm2<nmt . 

mm. 1 <^mtm%lW.2cr>mt(n^^zmiMz'St 

muzmx^ii. £Mi%<.z^%Lohmim.=f- 
m5sssm\.zmx^ti. mmim^fimm^sh^x' 

Ci«*ja3 4i f^Komt. 
mm 1 (^)mi.zm Lxmm^tLfzm2<omt . 
mim 1 (DmttmMi^ 2 ^ym t.c^mizmii- htifz^ 
mHz$ix^ti. 'yts:< t mmti^mmmm^ 

m^miziix^ti. mmicomtiimi^x' 

midmi<^m^zmixmm^titzm2<7)mt . 
ffiam 1 <7)mbmim2mmt.(7)mi,zmi'r^tit:^ 



!(4) 001-3 12225 




00 1-3 1 JL8 



tm^ 1 mmz^f^ ltes^^i. jEmsmt tin 

I If ^^s 3 7 ] jEimm^mm^-f^^ i com 

mm(r)mi^i-i^2<7)mt . 

mm 1 (omtma:^ 2 comtcomzm'rhtLti^ 

im^m 3 8 ] m=f-mmffmn^^-thm 1 <r)m 

MfB^ 1 (Dmi^zm Lx^mti. mmmmm 
^^-rh^2(7)^nt. 

1 (r>mb mm2<r)mb<mm.nhfitz-& 

h'^KT^Wfb. 

mtm'^ni.zmx^ti. miw,i<^m-b{m^£hm' 
h-ox. 'ji'^j:<bi>mmi/'mmi<mw^^L. lEiz^ 

mta ^m2<7yn=Fbi-^tsmmm^mi^, 

6mi<Dmb. 

1 (rm^izm ixmm^ti. mmfrtm^^ 

'rh^2<Dmt. 

mzm 1 <DmbwitBm2<Dmbcomzmf^tit.z^ 
mzmx^ti. ^i'-^j:<bi>mmtfimm^<D^m^t 

md&mizitx^tL. mimicom.'i'biimi^x 
h-ox. 'j'-^j:<bij mmtf^^m^i^^M^^ l > iexh 
mz^mt6m2con=Fb ^ttsmm^^mi^, 

BiriE^ 1 <^w>mzM\^ Lxmm^ti. m=F^^^t tzii. 

im^(mm^thm2cDmb . 

Buiem 1 (r)m^bmiim2cr)mtb<Dmzmfhtifzm 

immmm^^i-hf^ 1 (on^Fb . 
miMmf^izmx^ti. $^i(on^bim^j:i-&x'$>'^ 



mi^i(7)m^zn^Lxm.^ix. m&cr)^'^^^ 
■th^2<r>mb. 

raF*it3ttA$ti. mz^mtoh. 9ti:<bi,mmifi'}E. 

Htn^iai^i^SASii. mm.=f-b\m*j:h^x'h'> 
X . fti:^«L 0 1. . ^^5r< b i^mmt^mMimtm: 
'^^^■fh%2cm=f-b^^^m^^%w. 
[mimA2\ mi(r>mb. 
mdm 1 <7ym\.zn^ Lxws.^tihm2<r)mb . 
m» 1 (7)mbm.'^2<rymbmmn(>td-z'& 
w^mx^ix. 9^£<bi,mmifimjm^m.m^ 
^■fhm<m=f-b. 

mm^w^mznx^ti. m<mwimt{:h^x'h'> 
X. 'y^£<bi:>mmti^mf-mm/&m.m^'r^%2(r) 

m-b-^-k^mm^MW. 

^\(r>mb. 

im^i<r>m\.zn^Lxmm.^ti. wmmttAi 
mm. 1 <^m b mm 2 b (nuzm'thtifz^ 

bi^tsmmmMW. 

[ mm4 4 ] mMmm^m^ti> m 1 com 

b. 

HuiBig 1 (Tymi^zm ixwM^ ti. lEmmmtiii 

m^co^mi^i-^ m 2 com b . 

m§m 1 <7)mtbmm2(Dmbcr)mizmii(^fifzm 

^^l,z$iX^ti. d^^j:<b{,mmtfiWf-mk^mMt: 

mz^mioi^i<7)n.'Fb. 
mmmmax^ti. mim=Fbiimi^x'h-> 
X. 'j'-^j:<bhmm*^m^^m'&mM^ti. niz^ 
mid h^2<m=f-b -k^trnmynim, 

mmi<r>mm\P\LxwM.^ti. wm(r>m^M 
•th^2<7)mb. 

mm 1 <^mbmi^2ffymb.vm\.zWini:>ixf:z^ 

WL, mz^mLohw.i<m=f-b. 
fiifismmA^n. m\<m^b\m^j:h^X'h-> 
X. 'yti:<b{>mmtmTmm.mMi^L. %m 
m L 0 2 <m=f-b ^i^tsmmmsim, 

mmi<7)mf,zn^Lx^m.^ti. mmtfz\i-iE!i 
mm.<^u^^-rh%2<nmb . 
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[ 18*314 7 ] ^l«tt<7)tt«^^rtS H 1 <rym t s 

mi^wmf^zmx^fi. mii^i<m=f-t^mti:h^x' 
h->x. 'y^j:< t tmmmmi.<r>mt:^-t^m2(7) 

t. 

Buie^ 1 mmzm ixsM^ti. ^=f-mmmm 

m9m.mm$ix^ii. mmim=FUim^j:i^x' 
h-yx . ^■>^< t i>mmti^ms\tm.m^t6m2<7) 

[11*314 9] mmmm^^timimtit. 
momicommzmixim^ti. lETL^iMit. mm 

mm 1 mnbm5m2(7)mbmi,zmfhiitis. 

mi^miHizmx^ti. miimi<7)m'Ftiim^d:h^x' 
h->x.'yti:<t i>mmti^mMmL<D^m^-rh^ 

{ mm. 5 0 ] mmmmM^^tm i <nm 

mmimwzmtxms^ti. m^mmmm 

friBH 1 <7)mtmsim2(r>m^t(Dmzmif(:>fifz^ 

mmi^mzmx^tL. wismi<^mFUim^j:h&X' 

I mm 5 1 ] mmmi^m^ti m i <7)mt b . 
mmi<m^izmixmm^ti. m^mm. mm 
mfMmi&com^^t6^2<7)mb. 

miim 1 (r)B^bmim2cr,3tibcomzmifhtit:?l 

m^Hizmx^ti. y^j:<bhmmi)mm^mMi^t 
imi<7)n^b. 



mmm^zmx^ti. mmim'fbiim^j:h^x' 
h->x. 'y^j:<bhmifin.=f-wm.mM^mm 

[000 1] 

mmmm. mmmimmm^. mz. mmi 

[0002] 

imkmws] mmm=F^-^^-bWhtLm'o 
mimmiti^m^sm^mmbix. mm^c^ 

[Slig (Twisting Ball Display) . 9.%^^. -f-'T/l 

^vmzimtLii)^. mmt:tsk(oxoi,z+^tj:em: 
bthzbt^x'^^. ^cofzmm^m^^ifz^iz. 
mmiWrsifzmbm^i^j:^^mbff)m\?:Bm 

[0003] tfz. Twisting Ball Displayti^^O^ 
if(>ixtz^mm'S:WrMI<z^-klzmitzm^X'h . mb 

mmj^izx*)%/.tzmii±m^ti'fiH3X'tix tx 
itotzib. ms.mz/jj<uyi^mi(7)&^m:i±X'^ 
r.^R^m-yXLtob^^vmsmi, tfz. 

if-f ximm^^ X i 0 i/J^ $ V ^-^^ xx'$) h^b 
t^s^tihfzib. mmm^^^(r)fzMzii^f)W^ 

[0 0 0 4] z<r>xo^j:im(^'¥x\ hi—^m^^xm 

^i-mm7rMi¥b IX . hi—b^^ 
W.'Fb i:n\^i-lWiKmb^^m^.mb<Dmz^%t: 

mb ixmxL. mmsimmizmmmmbWMti^ 

B*®#^^, Japan Hardcopy '99 f^iSCftp 2 4 9- 
P 2 5 1 . Japan Hardcopy '99fall1^^Sp 1 0-p 1 

3) . zcoxo^Mmm^mii. mmmM^mx 
mwm^hi'-^m^i^m.^ix. m&x^tit:m 
w&.m^hi—f}imMizx mm^zmtxm^^ixfzm 
imconmzx'o^mLxmmu^Hmt^. ztii,z 
X 0 . mnm.mi>zmm^^ ht-b &m.f-bcr>a 

[0 0 0 5] tfz. mmtmmimm^^mmi 
mbix. mMM.mimuzmwim^mmm(>ti 
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-'Jym%^. P3K 1999) . 
[0006] 

[0007] $ 4>l:. ±iBc7) 

mimm^^\'^x\>-^htii^. m:<r)mmni^±i<zm^^ 

mmfmsiz-^(ottm^^izthx^^j:\<\ 
[0008] -u. mMm. mmmm^^tim^r^m 

II (fe) m^smui^mk'fm±mm^z^^z&m 

[0009] :^mm. ±ummiz^^^^titii>(7)X' 

mmmmmzmmm^thz t i}^mmmmm 

■fi^ttimmxhh, 

[00 101 

iz. mmiim<^mii. -Kicommt. wM^titz 
w,mzx Omimummm^mi^zmimmcomzmx 

[0011] msm 1 Bm<r>m^zxtn£. mmut 
^i/^mn^c^m^j:mmm.<^ni-tfimx^tixi5 

m<7)nTii. bi^iz^m^^^ixa^. mn^titz 
jg^ffitt t js tx^ ti^'ti<r>n=f-ti^m i . 
m-t \.xkm^%izX'>x^m-fhmm.=^m 
v^TisvM,. n,mitLxm^^^^:it\,zi,*) 

[0012] bzbx\ i^wmh\i^%mim-im 



wmw^m^Lx\-^t:, ncot:^. mm^mx'^ 

:2rv\ Mi^mzit. mumzQ^m^^+mzm^m 
ihmmmti-i>zbx\ &miL'i'mm±mizm 
^hzti^mbix^-^i, - 

(i'=5r'^-f , wiziiw^mmnmzm^ Lfz&m.^^m 
^mmmi^mmi ^ t mmiz^j:^tzi!b. w.m'^ 

ii^-)fz^Li}^X'^^^yV=7^Vtl^^TL1i.h<7ib 

[ 0 0 1 3 ] t/c. m'%mtf^m\^h^\,zi,mm. 
mm.m<r>mzmfj:\^%itf\i. m^n.Ltzmm!& 

tp^. mmznvxitmuj:^Mi-fX'hh, 
^m^m^b txmn&mM^j:mmm.=F 

xii. iibA.b'm^mnmrii^mx^i'. m^m^ 

[0014] ^:ix\ *%BJtci3v^-C{4. ma^ixfzm 

mzx *) ^ti^'tim^j:m'Fmi,zmi-m'fti^m^i<zm 
ij\^i>zm.m^m'^mb^j:i>xoiz^ miSimmm 
mm&cibbLtz. ^^iz. ;iti(><7)m'ii. 
i,zx^^'mm^j:'yx\.^i(r>x\ mmzxif^m 

[0015] mm(r)mtmii'^:m\i^hm^izii. n 
xm.miwmxm.=i-\ii'-u y:h^zx -5 xm.=^n 
\m^Lti-m\.zh^ . z.fim^^<^i^-^y-n\:j± 

ti. ^K^ix^^(^%^-}iHz3mLxmwmmm 
mti>. mmm^tixhm'immbwa.n der wa 
aistuzx-^xmrnm^z^mtih. =3r*i. m^j^mn 
^h^'h(7)m^mmmtxi5'o . ^mzmmm 

COmuWim^llbvan der waals:>3ULIiC0^'[-:J]Sr4 

[0016] mnmLfm\>^timizii. ^^(m 

=?-mti^m.mm-^m^j:m^x'hiiit. mmm^cr)^ 
mt^jft^o. n=Fm±mm'tmmtimx.x. m 
Wiz^ tx^^tzm^mmz9Mmi^^ti&m^t^ 
mm. ztiii,<m'Fi>mmzx^nmmiiik^-*thz 

bifiX'% h , 

[0017] nw&.x'h'^x i,mwm.timf£^nM^z 
nthm'&.mts:hm-o^\.z\t. ^i^^hnm. 
m-xth h (7)X'm^<r>mmm\ymtmLx v 

^tfXhhtl^. iSl«5StC^«t-rrSi:^{40van der 

Waals:»]{C J: O^mLT O^t^hh. ^%mX'\t 

nmi\^\<z^txmimi^m^m:nm^z^x^tix 




[0018] m<^m^h-tt L-c(±. mmm^t im 

[00191 titSL. v^-fiicoie^^ffl^i^^&fflv^l, 

m^x'h^i::Mz-^ti^titii^(^mmmzm} txm 

^is^mi^XBinb^j:h. ^^ifZ. miiz^m=Fi}^m 

mizj^m^tiicr,x\ mmcoayhy^h'^Mtmti'^f^ 
±ti>. mz. E\'^i>z^mii>z^m-ti&'m^tm(7) 
^^mtm^^m^^i^izii. htit^hm(7)±izm 
mi:m\it:i}^xo^£mmi:m?Fcth:ibi)<x'^h. 
10 0 2 0] tti. 

x'htummxmmmzn^mzmmmmti^ 

[00 2 1] =5:*3, zzx'^mi.m^m-^^i ta. 
-'ij<r>mi^m^z^^tmTti^mmMizX'^xmij(D 
mLMiizmiX'^ h:Ltt:M.mixti*) . hi>n,^i>zx 
^x-r^xm=i'm<on'i-mmizmii-hm^i:fnx' 
^:<, hm^ncnm-iihtn.'mis.izX'oxii^m 

^<r>^W)i3K ^com^ff)ihi^m)n=f(r>^i,zX'^xm 
[0 0 22] ttz. ^mm(r)m'i]^mwLm^3m^mb 

mmtih^izimtmm) <o\^'rtii}-hh\MmwL 
^m^^h^xm^-mux v^*^ mzaT<^x o c-r 

[0023] mmm^zistiih-m^(r)%mmiio . i 
%w±5 0 V o 1 %&,rx'htnmm^^r^mb^j:h 

i)K 4 0%aT. mz2 5%aTX'$)iiimm(7)ayh 
yXhi}<X<btli,fzibmi\\ 5 0%imilbm 

m^zn'F-i)m^b^£'}X^co^mifimm^tim>. -Ijco 

Xhi&T<^Mmb^j:'yXlto. 5 0%aTb-ttHi. 

^mimmmt:m'^mb =5:1. , 
[00241 i^'¥-^<7)&mm\'^ijmt t^, zco 

^ifm^x-ib*) . mi,znti<ii^i}'x\'\ mtsi 

h-i:XtX^\ 

[0025] m^fmi. wM-t^m^x'^m'^m.'hii 



) 00 1-3 1 2225^BO0 1-31 JL8 



xLtw m^iizx-^x^m^/nm-imm-zbif 

^(TyttX-immb^s-^XLto . fztll. B'^^m 
^j:i:mm^\-mm^'^h-th Z b izx-yxmi-m 

mx't hXd ^zttm^ 1 At m J: < LT i^mmx' 
^tWriri/^$>l. mi>zmm(o^=tm<Dm\'^:ibi:m 

sm^izuz'o. mmiimmi>z'{fmi^j:ii>iM 

mi;Xtbt^bX\\ 

[00261 m.=f-b . m.mhh\'Mimm^j:b'n.^b 
imthSi^b<7)m-^hitbLxii. m^mmMM^ 
$ < =5:1. t (ormuzifm.'FiomwLWimmmM, 
izy'j:icr)X\ mmm^muzmtL^\ mmmii'?- 
mbixi^mnm {mzmmmmmcoi^mmm) bix 

[ 0 0 2 7 ] t mmzmmmmmi>^x^^x 
mm.mmz 2 mma±<mm.'^mm^'ti ^ t i> 

[ 0 0 2 8 1 L*^t , ^=f-mmmm<mmzx^x 
^m^tihtz>iimm,'m}.z\i^'^xii'o . ttzmm^z 
xhxm%<^mti\ ■ mAzx->x-mmmm.={-<r>^ 

n^'p. h^^-^it. mzmm±iiXi/mk±(omm^^ 

[00291 mFFmmmb ixa. m^mzm 

izx^x^m^^hij^<r>iti. "fibmmmcon^m 
w^^-fhzbx'^m^-^. ^cr,mzm.mz$ix^-\t^ 
zbhx^^i.ttz. mm=FX'hini. ax^mnm 
i¥mi:m'ox. n^F^tm ■ mimm^-t^^LbX'^ 
ti^tiimmz^m^^^ z b h-^mx-hi . 
10 0 3 0] ttz. w.^(7)^mm& (fc/ffl) iina 

Xm'FC0^m^^2r<7)ZMlzmi. 'fi^n=Fm 

V m b'^fmrni ( fc/m ) {±w^$ < 'Srs rz)^). 
f^'Fmzmtx'fmwMmt i^mmi^m^j:hzb 

t^hi)^-^tz, EP*>. mtL=f-(^n^nMit±5x (rV 
1 02 ) fC/fflliLL. ± 1 5 0 X ( r 2/ 1 02 ) fC/liWT 

mtu^, ¥J^m**f5x (ry\oi)iz/mx^ 
/jN^v^i:, m-i.i.'rtmLxmii^'^mi'^mhij 

(ncr>^ +^:3r^^mK$-S^$^v\ ttz. l 5 0x ( r 

2/1 omz/mx'oh±^\^b. wk 
{inb^imt-m^mL. m^m.^>hy:?.hhrh 

m-m^. m-^zwm-mmm ■ \^m]. ^f^m 
m^. m-c^mmizx-oxmmi-hzbt^-^mx'h 
I. 

[00311 nm5tmmmzxtni. m-m<r>o 




imMmi}n i O (OH ) 2 ti^yyit^mtcOR 

mz^mth^t'^x'^. m\>^^yh^:^YX'mmwr: 

[0 0 3 2] mmzmtxm^i:i}niizbi,z 
x'ommzj^txn=Fmmwii. m'Fm(r>^(r>:iyh 
yxhiizxmmmTP^-it&ztij^x'^^, ttz. s 
^mn^ Lx {,mm.^m uM^mamm t m 
:hizx*)^comzm'o. mmmx'^^. mm. 
Mv^m^^Mi h t n^mimxmm-t^ ^ t i^x- ^ 
zcDXo izmmizmtx^i-m^hm^mni hKh 

^t^ziiy)mm\Mm:^Tn^^h:.bifiX'^h. =3: 

mTm^zmmmmmz^txi>B:^\ ttz. -nm 
a. mmmnm3 2jbmmm5 nzMmim^(^ 

[ 0 0 3 3 ] ^^'O^rarttimTi^rt^Sr* 

•To m^cr>^mii^yhyXhtimti^j:\\ tts: 

hhmm.m.mti^^^mtcm^'^h^x'hh^ t $r^^-r. 
[0034] mz. ^tt^oie-f ^cov^rlliBttl>. rtu 

[ 0 0 3 5 ] A : ^ 1 c7)Si^, ^2m^lif'mm 

m^zx-yxs.\^zm<^mz^m-ti^tizx ospwra 
commz uzti^-yx^mi. ^\'^zKn(r)mizm i 

X^yh'?:^hi3ittit, 

[ 0 0 3 6 3 B : V^-fil*^:^i^S^*Wi mm 

ax-^tixmrnt. m^iom^izifztii'ox^m-t 
mm.=F^i-'-n<nim-<mm^zxhmmhMi 
"f^mm. mi^£>£^xhmm^zii->x^Lm^^(r) 
n.mzLtiti^'ox^mth, 
[0 0 3 7] c : mi<7)n^. f^2<r)m^thm.x'o 
m^t:mx^tix^mi. mmc7)mmzLfz-/}<'jx^ 

[0 0 38] iJCfc, r)iyr<yhizH^lX\>^^y-y 

vaie-f (B' . c v^-f tic7)gi5ff J: oa^jb^m 

^&X^ti.li}^t:^Ltih<r)X'hh. 
[00 39] :/y>'aiB-t<?)^rV^t<0 (B. C) :|| 

[0040] V'y>':L%ma)hi>\^<^ (B' . C ) : 
[ 0 0 4 1 3 § ^>l;, ^ffl;^c7)^?(ia5«[aic«^5r*» 
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tfihti^^^LfzijcriX'hh . 

[ 0 0 4 2 ] ® : m 1 <r>m: ^2ff^m-^i's.\^kzmi 

<7ym\,z^mLX^yhyXVifittih, 

[0043]®: mi "ow^rix^timw&m-^t 
mmni. ^wsmx^^nx^mtxuw^^mi 
th, %^^ts:<ttwm^zm-\imm^tuz^ 

oT-:^^a5W:#«-ts. i.->x-:iyvyxvtmx 
I.. 

[ 0 0 4 4 ] (3) : J: /i>-f H tgP 

[0045] ^jo. m^mmcr>mmmL. vf-m& 

±c7)Jg|!l!{c J: -CSV ^cOSti^cOS^^itfW^ ii^c 0 > H 
ayYyXhimix^hcox%^. 

[0046] mmeim<r>%mzxix\i. m-mcno 
ib'y^£< t i> 1 mitmmmtzn.'f't'fi^ t izx 
*). m^^x'W.=fimmt^zti}^x'^^, 
c 0 0 4 7 ] ^/c. mmmLmizmm'fx o i>m^ 
±^\^x^-^m'Fi$iXLxhx^\ zinz^y)^ m 
utm.<r)W\mMm-mz^-y:i t *<-c# h . 
[0048] mm. 7 %m'nwmxix\i. mimLcr> 

i t {= i 0 . S^isS^cO^cOSggf ^BS-^i;:«o^ ,!: 

s t ftti. wm\.zmx^titzm-<r)mmm 

[0049] ii*«8l£iJc7)^BHt: iflff . 

^mmmm-hm^co^^mzmi-^Mznx^fih 
t^^<mi: ^-^y-fmL^f-b^^mrF. i^ry(r> 
I. i t i 0 7-Hfil$rm-f ^ b 

[0050] mm. 1 Awmmmt. ^mc^ i b 
mkm\ Q)(r>miii^\Mzim<m'^^m^\,zmf^ 
mmh mm^wx'h x . imir-n(r>w§mz 
mmz%\:.tz'm^%k.'^^h%m&.^mmi.tz^ 

b-k^b\.X\^h. 

[00511 mm 1 ^immmzxhxi. %msL 
mL-'n<mwmmmzmy:.fznM-km.^ 

m'^hiitz\kx:^%mm^tix \^-bwmm%n 
=m^^mm.%\Lx^m^^h:Lbm%h, ttc. n 
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[00 523 -5^i7)xh7^ri^$:3<ll$ 
•lir-CfiJriimM^ h 'J v x^jili J: I.SigEa$:ff 3 i 

tizx*). m.m<,zm^t:n^ ixm^t:mrth z t 

[0 0 5 3] mimiowsj7)m^(DX^\,z. m 

u-^<nw^<r)--n(r}W^\<zmmM^m^L. m 

a)Wl^l.iznM^B^Lfz^^i,z\t. z.<m^%\,zm 

mz]isttzn&^m\-fhz.t\,zi, mmz^&ttzm^ 
[0 0 54] ^f^. m^m.^mi. ^tv^m.^^ 

[0055] mm. 1 5mLcrMmi. mtmm. 1 1 
x\m^m2^zm.mm7mmzmmmm^ 
mm^mmx'h^x. m^-'n<7ymm^znK^m'a 
thtz^(r>mkt . mmzmw^i'-yi.zm^^ixtz 

[0056] mm. 1 5%m(^m^zxmf. ieepsii 
n^mi. -n<r>wmizw±^m\!r^h. mm. it* 
mi^ztmLtziio^j:. -mw^<r>~ij<nmi±j,z 
mmmimmixfzmw^mmw'^. mmi 2iz 
tmuzii 3^. ffiefiii^pcod ^^^^< 1 1 1 mmti< 

mA.xmtimwM&mm^. mz. mmm 
mfiL^titzmcom^mmzjii ttu^i^-yi^zm^^ 

hfzmT&^'^^^j^'khx . zcr>imy<^-Mz^m-fy'^yt^ 

mxu. mmmtixwmi. m^mx-immstL 
xmti. %-^x. mmx'um&wmmizx^ 
WM^iifzwzx'o. m.!Si<^m^mm&nzi;stx 

[0057] mm 1 eimmpm. mimm i n 
mmmsffyntiti' i mizsimcommmTpumzmm 
mj&tmmm^mmx'h'^x. mmtm^t. mim 
mni¥±izmmz!B tmrnmrn^tmrnm 
mmm. mmmmm7T^mi^m^z^s^mi>zmm 
mni^tM\^-thimi,zmm$ti. mmmmi^t 
<7)mz'mi:m.^-^?>tzibm[^mmb. sr^-rs^i 

[00 58] mm 1 eim<mmzi:tai. mmmm 
mmmii. mmmm^±i>zmmizmtfzmmmi^^:m 
m-i. ftfii^ii. mm7r:mmizim^mizm 



mtmi^bn\^i-mmizmm^iii, ttch-h. tm 
mmmw±.mmmi$ii:.n\mmtmizm^^:m.^ 
^thztti^x'^h. m^x. m.itzmmzx*)mm 
iz$ix^iitzn.=Fmt:mmi>zmtxm^'±iz b ti^X 
t . mm^umzmmmmiz t m-^ i. . ^ 
^mmmmiSiimmm±i>zm&i. mm 
5i,zimit:x ommmmmm\^tniAy-mm 

[0059] pmmmmmmii. mmimt-m 
^^iitzmtmii^±mmi>ziis trzyt^'-M.x'^ 

•f & i i: t3 i 0 «?f B}8filfflJ^±fcH»t:iB ttzmt: 
mmhXoi,zLXi>X^\ ttz. 

^^y^^mzx'o. m.Lrz^y^ymmi,zmtx 
mBmmnt^±izmm-i ; t ^zx 'omimmmm 
±^zmmziBttznmmmmm-i xoizixhx 

ttzmmm^'^i ; t i o mmmm±izm 
mizmtrznmmm^:mm-^xoizvxhx\\ 
[0060] mm 1 7(r>mRii. mmfiimmit. a' 

^TxnE¥mu^tlhZti:mWLtLX^^t, ztnz 

x'o. mmni^tn[^wMt<^miz^mzmm^ 
^^^tiztti^x'^^, ^-ox. mim\^mmm(7)m 
mzmLx\,^m^^mmmm(Dmmiz. mim 
mmt^mmmmix^^mi-m^nmmizm^ 

[0061] mm 1 8tmm.mi. m^m&^ti 
mwtmtmm^MW-x'hh-hmmmnwx'hh 
i3>^:Xi]-rhtzibcoxD^nb. mmx^^mzx^x 
:hf^msmmMmmi^(7y^iz. wimwmm^ 
^mzx 'om^^ixtz^mmt: ht-^zx mmt 
mmmt. mmmmmizxmm^tifzhi—m^: 
mmmnmzm^-ti>m^mt. mtmmimm 

izm^tLf::hi—m^m^-±^^m^^t. 

izmitiztmrnti, 

[0062] mm 1 8Mm(^%mizxtni. x-n^n. 

t\ mmmm. -r^^hhrnnmrnrnx-hhti^t: 

X:hthtzisb(Dh(^Xh^. mim-yf^-V'^'^'yx 

mmmm^h ztifxth.ttz. xi^^m^t. 
m 9i.z^m,LtzXo\.z^ mis^m^^fimwm 
tmm^Mwxh h timmmt^wx-mij^^mm-t 
mimiii^mtixi>x^\ zo^. mummz 
^i:mi. muzmmmi}-(^m<7)nm'h^ 

izX 'onii(r>mWXf)li}^^^iiit.h Xdl,zlXi>X 

[0063] mmmi. x:n^mizxi>xnt^^m 
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^^titz hi— mi. mn£mM^&:h^mzx 
10 0 6 4] ttz. m¥^mi. otcttsist 

mmmzt^ c t tiK-^ i tmzi&::i xvti-^^it 

iai:, miix-))^mzi,hxi^^^tmimmm.^m 

o^zLx^xw zixf,zx^.'m\,zxhmm^-im 

[0066] mim2 2tm<^%mkt. mu<f)^mz 
i.hxi)mmiW\mim?rMm^\<z. miwm 
mzx mmwstthmm±.^m $ h\.zmfk:i 

[0067] it*«2 2tm<r>^mzi.iX\i. mii.W]t 

^mt. x-}]^mzxhx-)]m^immmm.mm^ 

ih-rs, ti^. ^mmwimim:ms.zLxii< 

b . tmmwimni¥±co h i—tim^i^^ tixLtwm 
mmmmz h i—ti<m.x tto ^.u-^ 
X. mmmzx^mm^w^t^zb^zx o h:^-*^ 
mmm^isi^mzHm ixLto<Dm<zb *«-c# s . 
[0 0 6 8] tti. mm±^mii. mm^mmMm 
mmnm'i^mm^-^hXoizLxhxw ztuzx 
0 . b i—mmmm.^mzm$titcr>m<'z b 
tn-^i. tt:. mmmz^ttLihi—iBmiom 
mw±^'±^xoizLxi,x^\ ttz. mmm^zii: 
ttii h-r-mt^mzmmmmi^m&bmmcTym 
Eiwmixoizixhxw tti. mm^mz-kt 

[0069] m^m 3tm<Dmii. mm'f'mt:'f 
mm^^^^m^m ^ (i>izmz.ti;i b ^mib-t 

[0070] mm2 3im(7)mizxixi$. urm^a 

izx m'f-m^^mm^-ti.zbizx ^+wzn^t: 
mmm-^m^'^^z b *>'-c-# . txmmm^^ 

[007 1] ^t>. ^m^mi. is*3S2 4t:tiEsiu 

tixo^z. mmmi>zm^%ERx/^m.9&<7)'j^^^j: < b 
i-iji(pmth. zzx\ mssMK^m^izmvuc 
m^ui. m'Fmi~ij(o&m.mi,z~miznm^-^hz 

bii^X^htiifi. fitfil'miz^UT:^f:mm^'mtl' 



^iz^m^-^hzbij^x'^i. ttz. if^2 5ictie 
mifzxoiz. im^m^mi.. mim^:mi^^h 
mmmbixi,x\\ tt:. m^m26izumuz 
xoiz. mm6immmmMmi'ib^m^'^i 
^li. mi^mmii. msMmzmm^iwrn 

?>iioi>zixi>X\>\ 

[00721 m^2 7tm(omizxtnf. ma^ti 

tzmmzx 'ommmm^mi>zmim.<7)miz$ix^ 

\>^z^mmmi> z b t:mkb tmrnrnmrnz. 
mmmizm ttzm^Hi^-thmm^zmm^m^ 
imozbi^zx*). mmmmmizmmx'n.^m 
umzm}^^i>cox\ mmizmuzm^i3\m 
ifiLx. mmz\isttzik=i-<^miimk't^zbi/^x% 

[0073] if^3S2 mm<Dwmxix\t. mmm 

^(ry^mizmmzi^^-'Thzb^zx 0 , mra^od *> 
tc. mwL^mtLi-mmitfi, z t ifx-t h , ztmn: 

mst^^^. '?hO'y:^mm(ommim^^xmm 
^izm^iH^ Lxn^t:msti^iz-:^m'S>i, 
[0074] tiim2 9mim.mizxtuit. v b u >y 

^xmmx'fr^{3.<^m^nwfr^^oi^-'>-yxx\ m 
mmi>zi^ ttM^^mthmmiz^^^m^i 
'if^j:ozbizx'o. ^mmmm>m^i:mitzist)m 

±mx'n^t:m\mzm^^i><7)x. mvj:mmim 
'^tzb^j:< mmm^^i>Zi^wj:mm<7)7^x'mmziiB ttz 

[0075] is^3 ommmizxtm. ^sm,^ 

commm^m^bbhizmmtizbizx*). m^co 
mmm^z x h^mMmam o mmmm±m 
QMix^^m'Fmmjmm^ izm^zix. a 
^ini±. n'FbmLcommmmm'hcox. 

1 T^iJ U^-r < thZb i)<Xt I , 

[0076] mms 1 iim<^mizxm. 3<#«# 
(r>ms.mmimbthzbizx'o. M^mm^zmmz 
X'^xn'Fizmi-i:hff':k^<^j:t<oT. nmzm 
im^i:mL. xmmx'i&^Fmmiz^mti^ 
zbm-^t, 

[0077 ] 

m t -c^uBfl*?)^ 1 mimmmmi,zwmt s . 
[ 0 0 7 8 ] 0 1 izii. :$^mmmmmimmm^m 
Hf^iiximmm7^mwizmmmm-htii!b<r>mm& 
mm^y^^tix\^h. 

[ 0 0 7 9 ] n 1 mtammiizmmmms. 1 2 
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(i, US O^z^tXolzM&mw^m 0 1 i:miXK^ 

!>, ffi^^iifti oti. mm^m^^iim(r>m7^& 

U 1 4 1 4 i:*frf6l-ri.f^a^S« 1 6 

^i^. ;?.'<--9-2 0 4 hUfea-? 1 8S.yfa^&s-? 2 0 
1 6 f^^i. J: 0 izmmmm2 o 5 

nXh 0 . nmimi. 1 6<^«BMfii2 0 5{i«EEPi!iD 

[ 0 0 8 0 ] H^a^SEi* 1 ooi¥«:ov^Tlft 

mth . B^^j««j 1 0 mmm&'t&mmu 1 

4ioJ:t^^^S:Kl 6{c{i. mJ?50 x 50xi.iDBC7) 

m (PC-Z) -C'li$5juin-C'3-h$*lTl^l.. 40x40 
X0.3iiuiK7)i/ y 3 >'rf AT'L'- h 2 0 4tfOilJ3li*p$rl5xl 

:fArp-Mr#^aMi 6±tcisa-ti.. -fvro 

=f- {mMm.ffulM (flc) igxi!'^'J-7-MBX-2 0- 

•fr . mmm^ yzr)v^ u -y rmnEffi^^ lx. v u ^ 
[0081] ±.vmm?m^ i o<oigi&^^^2:ii3 1 

200V$rEPjD-ri.J:, ^^^T^»Kl 6iltcS>-^;tV^-^ 
»gl 4{B!I^^0^L, iliiS[«E500Vja±$-EPJirrSi: 

mmsi 1 4 fflii^^ < <r)^m.=fifimi Lxmmm 

nmyF-msiim^mh. z:ix\ mEiottx 

[ 0 0 8 2 3 <}i:tc , wamm 1 4 <7)mmmm±i>zm.^im 
E-mvt:m\iixi,n'Fmw}Uj:^\ m^^mi 
4 (r)mmvMizmMm&-2oov epjn^i. i: . 
mmi 6mizh'ytir^xiz^^titzmm.f-<r>-^ 
im^mm^zx >^mm^ 1 4ffl!i^ii ^t>i.zm 
mms-^ovuxt^wM-t^ tm^msL 1 4iifl^^< 
(omm^ti^mLxwf^m^'^mmmi-h, 
1^. ^^i-Mzmm^tLrz&m.f-mmimLi em 



Wicommmr. m7rMiz^m^j:p'^tz, 
[0083] mi<ox 0 iz. wiiai-mE<o±t^izn 
ixn=Ft<muj:^^T^mm^i. fk=Fmi,zm 

^^:^mnzmtx^^h. 

[0084] mzm 1 m^mmmmiz-:>\\xmrr 

[0085] yrnt;UhU^ h^i^i^^yJftaUc 

^^-7cr>'m^^:mi}m-^^tifzQm.^2oii. m 
m.^ 1 8i3j;t/fS:K[*i(i^ffi2 0 etmmmizx 
*). mm%m&i,z^mti, &m.^2 0ff)^mm 
Aii -i6fcM&&^i 8<D^mmaii +i6fc x 

It ( PC-Z ) t'S)!.. mL^mM2 0 6<7)«K{4ia 

'¥-<ni^^mz±^^£^i:m'tffyX\ msmsKL^x 

I. tfz%iTffymi^im\^\y'<^Mz^-^mhh. 
[ 0 0 8 6 ] y^-^(r)mmmf<r)imtm 

tii--u<7)^m.^i8<Dmmi>znmLx. mm^ia 
bQm.^2ocmmmmti:z^^. mmzfitx 
m\^'^mth<^x. mL<^j:\>\ i-^yitiiW) 
*{4, n'Fmm^izx mittitK mi" i o cm* 
mzi!iix. 0. 0 5-1. omm. x*)mL<ii 
0. 1-0. 5mm^x$>h, 
[ 0 0 8 7 ] t^::. wf^mm(omimi&m.=f-2 

0. hh\^l:im&lk^l8(^b'-hi^i)^1]lZ(^^ndZ 

t^mtt^\ mmm'f^z^^m^j:^micom.fj}^^ 
muzm^. mmuzmmcommmwuzmi 
xn'F<r>mmmm^t'^<. zco^mm'^x-^ 
ini-f, mM^itiz^j:i. 2mmiii±m^izw^^^ 
mmhrn-^ii. n^Fmmm^^m^ijxm'^/.fz 
0. n^mm^m.Lxw&i'm'Fmmmix. 

[0 088] tTt. ^mi&mmx'm^^m^mmi 

mx'hhfz)sb. m-^(r)m!.tmmm.. tsxim 
=FbmiRf^mmmt<7ytmi^inm^Mxh'o . m-m 

i5Xrm'?-bmL{^mmm2 O e b<^van der Walls:>3 

izm^Ktt^nifiA^^w ^^x. mRmmm2 0 6 
mmwxh'^x i>mmzx *)^wm'imm^im 
i>zmx'^i, 

[0089] tfz. m^^^M^^^Mmm\<^ub^x 
hhmti-^yi^^Lm.=Fim\>^i><ox. m.m 

^852 0 6 $-ffi^$7 0%Xim-kmt::^^'<-i-h&^ 

n^2oti^m^^Q'&mm^^ihzbt/:x^h, m3 2 
izQm.^2ocDmmm. mm.'Fi8<^mm^bm7r: 
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10 0 9 0] tti. Bm.=F 2 0 tm-m^ 1 8<on^ 

^mzj^-oxh^itti. 2m'Fmmmmmiz^j:i> 
2mi<7)i^n^i/'m-^txm\ii-ritTmif:i 

[ 0 0 9 1 ] mcr)mMt:mi'tl . m-^t^ii-^-T 

vyym. hi^Mi^^J^-y^^'i'iKJ^. ^m^^ 
mit')-^ym\'^h:itm'^h, niz. iitra^i o- 

3 1 7 7#^«ie«iOT i 0 (OH) zti^yy:^yr 

<7)4'-c«S^i'S.TiO (OH) 2 izi^^yit-^mSih 

<im*^'ik:<=5:<. mirinm-dmL 

IrCO^mX'hl, $^>l-> TiO (OH) 2 tx^Wt 

ffMit'h^y^znL. ±^<^m^tix^^hi><r>x'h 

[0 0 9 2] li-C'i^^y-fb-^fcUTJi^^nQi^^ 

^-y^4)VtLX{t. mui. i^*><^;i^j^U3-y3r 
-f;!', T;i'^;i^^tti^U3-y:t'f;i^. a-yt.^)VX)V 
*yS^^^i^'J3-y5^■-<;^. :5'pyi/7xr./Pv'ii3-y 
5j-'f;i/. 7 7^^ttv'J3-y^^;k TSy^^ii/'J 
3-y:f-f;U^*Wi)iil.. afeS^2 0i:L-CI±. 
±IBiOS!-(t^ ^ y-tW^r^ 'J ^ ^ 'J 1^- h 

(m-ft^ (1*) i!^-sAy-Mx) \.zmt^-^ ywm<^ 
mmm-i.zBmmmm-MmTii^'mLmmi.zm^ 

-fttJttiO. $<i.t;x^i/y^)ll^7xy-;u^BI^>' 
y 3-yffllii^;y7X^i:#S*}*if*>^>^l.m3i^<7)^ 



«*^St^i^ ( ^W^b^ ( ?s ) s X y -MX ) 
t^@3!>«js->Tt3 0. m.'f-mw&ifi^x\ mmz 

iSv^3yh7;^h*^i#^>ti'&. Qfe^m. K-fkf- 
^y, i!^l:SIS=3rt>W^>iil.. 
'^mPFtLX. ^S:l*I^L^^?L^»<OX^y 

y^\,zm^t>ixhvi—. m^zm-^^mmm^j:}i<^T^ 
m:.{zi.'^x^^^ixhwmf^^mwhixh , 

C 0 0 9 3 1 mm.=^ 1 8 i: LT(4. ±IScOl!?Jg^y ^ 
(1*) ilMBX-r^ y^') OfiM:. v-'h'n/u^y-b'y^ 

p) . y:Ly-}vimm.'f-^mLi-tir=t)vyr:^t>- 
m'&<r>nmMt^ ( a*;<?-4<y (») ii!-;&t'-x 

ICB, :i*t'-XMC. :i;&t'-XPC) 5&ifc(f <bili). $ 
t>\.Ztfz. eft, Ilfei0^?-C0{5*H;. #fe^i5>fffe^ 

fe^-7-fe'y ^^i^ry^-^ xn-^^fe-^fe^t'Wfe 

MBX-V .yH) . 'J\L~)VKy'^y^:±'mt-thmi^ 

$>!.. *3t. 1t^i5^ryy^'(ifflv^^>ix^h:>— . # 

C 0 0 9 4 ] -«^Jt LT , 7-b'y ^feo^^©^<i»:io 
i 3 lcPS§itl> , y x;?.T/USaiiil00fttgl5. C . 
I . t^^^ y .y H 5 7 2:4M*a5. i^Kx^yHlOS 

yl/^-K^v^ f-;Hr;l/n-X2%7j<^?SS:100£l^ligS 

B^Kt-ri.. <!Ki,z%mx'Bmmm&mmn 

m^. ^StT7-b'y^fec7)©i^€-f#f^. S^^OT^S 
SClfctJ:'). fi^i:afec03yK7Xb^J)5a^*< 

c 0 0 9 5 ] ±iet: i 0 , ^if =5r=^«tt. atstt . 

[0096] ( 1 ) 1 mmm(r)mM\.z 
^\-^xmmirh. 
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[00971^1 mmmm<^mi^mw:mi^ lomi. 
stBm.=f20(^m^m-^ii. 1 : 2 (Mit) 



^. ^(0B#. mm.=f- 1 8c7)*JtS{4 1.23, 
[0098] 

[^1] 





(mm) 


(vol 9^) 


(mg/cm-) 








0.3 


52 


24.9 








0.3 


42 


20.1 






^3 


0,3 


22 


10.5 


1.5-1.6 


0.35-0.4 


ffll4 


0.3 


16 


7.7 


L5--1.6 


0.35-0.4 




0.3 


14 


6.7 


1.5-1.6 


0.35-0,4 


{^6 


0.3 


8 


3.8 


1.5-1.6 


0.35-0.4 


W7 


0.3 


6 


2.9 


1.2-1.3 


0,4-0,5 


fi?ll8 


0,1 


42 


6.7 


-spew 




fFj9 


0.1 


24 


3.8 


1.4-1.5 


0.45-G55 


0(10 


1.0 


3 


4.8 


1.5^1.6 


0.35-0.4 


ffll 11 


5.0 


1 


8.0 


1,5-1.6 


0.35-0.4 


«ij 12 


15 


0.12 


2.9 


1.2-1.3 


0.35-a45 



Ti: -fl) C: i: t«c03 h 7;?. h ^ S ; i: 

[00 9 9] tfz. 5t«*3mg/cm2*<p|T'{±, 0lJ 
70J:3(z, HfeaiKtSl. 2i:^?>^<33:-&. 

3. 8mg/cm2tLhtC-t'l.i:, 114 HC^-fi ^ 

^j:m&mm ( 1 . 4W±) 3&«j^«§fis. $4>ic»^ L 

V^^^ft{4, 6-1 2mg/cm2-C'J>l.. l^!-5-C, igiS 

(r>m}^t'(>%mnm 3 m g / c m±j£:^t'S) 1. . 

114 2 l:.T^L/>: i d ic, mi^^m.mi^i£X Offi 
izmWi.W\m:i:15mmbLt:b^.yc^0. 12% 



[ 0 1 0 0 ] t^c, m^mmm^t^^m.miz%m^ 
n'F(7ytmwmm o%i:j± (as^^jastso. 8m 

±) . t<«5 0%J2Ui (^^Miiigti 1 . 2m 
VXt) t^j:hZ.hX'h^ (114 1#H^) . 

[ 0 1 0 1 ] mmmA 2X'^Lt;:%mmiw, 
1 mmmmisk^mfi i o \,zmi,mh o , 

[0102] {mmm2 ) mz. m.-^^firz%i=Fm . 

'm^^^yrim'.zmxL. mmx^nM.'^^ 
mhtx'-^-'ifmLtzmz. ^mm^m (charge 
Spectrograph) x'm^Lfz^m-mmm.^m& 
Ltz. ttz. ±mL=fmmmkzmKLxwm\.zn. 
m:m\iLxm-<mmm.. tjitx^igssr^ 

[0 103] 
[^2] 



• 






(&4) )01-3 12225^ 


(00 1- 




IB 


iS (FC/ 
1) 
















^1 


+15 


'15 




1.6 


0.3 




+10 


•5 




1.4 


0.4 




+60 


•15 




1.3 


0.4 


itmn 


+3 


+3 




0.9 


0.9 




+3 


•3 




1,0 


0.8 




+165 


-30 1 




1.1 


1.0 



JL8 



[0104] :g-?4i^<7)^i^^f|fi (fC/fi) {±*Dfc i-e 
§V^{Ji:'¥l^'^«» (fC/ffl) {±/h$<=S:5. L^3&J-5 
X ( rV102) fC/TO±. 15 OX (rV102)fC/ffl 

[0105] m2mmm^ ot. mm^m^Lx^ 
[ 0 1 0 6 ] 113 3tc{i. :^mm<^mm^z\mm^'?v 

0 7 :J'^$-ffl>'^!^cB^a*j8E«s4 0 1 J:t/Bm^5^jffi 
«ci 0lcM«&J^fiatl.^i6OH«?^«SIBl 2*<S^§ 

fLtV^I,, mii4 0 3AnJtt/4 04Bn ( ntiiE^) 
^mSse^h'J-y^X;Wjt{cL, mffi4 0 3An, 4 04 

sf^fjAL. mmmw4 o 5 B&t^«iS4 0 5 aic 

1 '?^SJ«$^^^«^^^B4 0 5izx 0 , #mii4 0 

3 An, 4 04Bn(cm{5S:5^$-ti-. i^-^:^-9-4 0 

m(7)mE<om}immL. )^i:CDm<^mm4 0 3 a 1- 
AnUiwmx-n'Ftimmx'^h^^^n^t. fi 

Ei= (Vb,-V,J /d. E 
0 t:kiz Uj:inni^j:(^^j:\>^(7)X'\i).T<D^t¥m'^k^j: 
[0111] Ei>Eo - (2) 

inn£^j:i^^j:^^ff^X'kir(r)^f^tfiimt ^1. 

E2<-Eo -(3) 

Patent provided by Sughrue Mion, 



[0 1 0 7 ] 1134. 113 5, 113 61II13 SCOiiM-CT) 

mx'cmmm^^commi:^^, n^ii. mmmhi>^^ 
iimmizw&ixi5 •? , m.(0'>^j:< t h-ifma 

mmx-n^c^m^y^t-'t^m&Lx^?) z. t h t 

<^X'hh. 1114 0 3 A, 4 04B{i. 113 4. 113 5 

^c^-ri 0 ^zm.'i,zm.>f)Lttix~w\tLx{,. ms e 
(r>xoi>zmmtmitimmi:br,xi>j;i\>\ 
[0108] mmm\ hvy^ xmm^n 
^xommifx. m3 7^m^-^xmmmi, 
n.=Fiz^(r>^n'Fim\ BmL'Fiom^m. m 

03 sff^xo-^j:m^^^bnM(7)mmmm.^mm 
i^i>. m^m\mm\izhi>h<ntL. mTmm^^on, 

^h. igiiSEVAkttmffi4 0 3At#4-rs*^ 

\m=i-mnMbwm<r>n,mzX'>xm^tih, -e 
z.x\ %tL=f-mmLx\^hw^nmc^mm%mm'^ 
wmiz-^-thmmmmmj,.. '{f^xhta^^m 

m.i>zm-ifmm^ lt v ^ s mjm(Dmmwe.^:m& i . 
&^mkin^j:ommmmmB, . fr^j:h^j:^mzi± 

[01091 mz. ^mmzm?>m-wm<r>j<A-x 

comiiL. h y-( ruimM'ffco^^p^^i'Zj^tx 

i>n.m]iirx'7^^tii, 

[0110] 

2= (Vb.-V«J /d - ( 1 ) 

<J:v\ 

[0 112] Ei>Eo>E2 ••• (4 ) 
m)i'if^j:h^j:^mzt3\.^xm3 9iZ7r:tXdl,z. '^O) 

xv^^r\,zv,,.<nwsL. n<7ixv'^^r\,z\mmi<r> 

PLLC - http7/www.sughrue.com 



(t 5) )01-3 1222 5^P00 1-31 JL8 



E3= (Vg^-Vft.) /d. 
[ 0 1 1 4 ] J; oT . S^{iiEm(3*»*»i5/^-f Pii J: 0 
[0 115] 

I E3 I <Eo, 1 E4 I <Eo - (6) 
a±.i}'i>. ((2). {3) ttdi(4) (6) 
Sriiat S J: 0 'SrmSiOiS^Srff^r d i i: J: 0 , 

[0 1 1 6] ^fc, n^i±mmznix^mcr>it^m 

[0117] (Hificaj 1 ) d:iizm2mi&mm<^m&miz 
[0118] mmm^i^i^ i oio^msm-r-s*** 

«C®E4 0 3 Afc J:t;f^^a^««€®4 0 4 BtCJi:. 4 
mm t «/^;:^ h 5 r82|5*^^>^i.SBfl«SgIT0##705 
9^yXmU (40X50Xl.lmin) Jr^fflbTt, :h'yxW^ 

AiinT'3-hSil'CV'>'l.. 40 X40X 0.3iiim<5Dv'!J a^^d'A 
ri^- h<7)i4iJfe*p$rl5xi5ininc7)jE:&JgtCfl]'5fe»<^TS^ 

y"v:^^-7«OW*^a*JtlO(WO. lc7)SiJ-^-Cli-& Lfz 

MBX-2 0-r7-y^$r:«-^) . h^m^2n\<m 
-^TIM-^ L . i «OfM-^i=^25iiigS: ItiiE V 'J 3 y :f AT 

S^S«^II4 0 3 K^Hmm^^A 0 4 B i:**^ h 

'i v97mzti:hXomm.\^x^^^. mwm%:^ 
fiv"? V rxnaE^n Lx. v a y :f ^ru- h t 
mmmt imm^^^. mmm^mi^ i o srm-ri. . 

1 0 1 1 9 ] m}i<Ziii^m:mimm^^i>zm^tz 

^ ^ -xMznm Lfzmx'^-f. 

[0 1 20] igi)^-ri.ffi:VA,=-4oov, 

L=5^v^^T^•VA. = 0V. e*5^2:lT'5:amVB. =+4 
OOV. ||^^^Sr^T=$ra?'J5:VB. = 0Vi:L•C, vhU 

Wc4^)<ors3ffl{±± 5 0 0 VTJ>I) i: Eo =1. 5M V 
/mi; 5:1.. R«tCE,=2.4MV/m. E2=1.2MV/ 



[0113] 

4= (VB.-Vft.)/d - (5) 

m. E3=1.2MV/m. E4 =OMV/mfc^S, 

[0 121] (4)^. {e)^mfztcr)X\ 
xfmmmz^j:^, cLzx'ii. {4)^mfz-t 

y — 2. 4M V/m t^j:hXd tci&ia<0|g»5: btimizm 

[0122] ^m^. 1 ^T^);^v: oo. mcomtv^m- 

[0123] (|ISiH5!l2) <J:t:. ^|!cmh5-^rioJ: 

[0124] m'F(o^&i^^h^immm 1 1 isi^-c% i 

TOmm^'irMI'ZO. 4mmt'y^480*cO;^h7-< 
r^m.ibZA.tzhCO. nmi>ZO. 4mmf-/f-6 4 0* 

Wc»4BAi!!ECN2112^1 5ffl. ^lll!lC{iECN200lS:2 0 
mmiZ^'^Xm-yt:, S8iraiEiU40.12mmT'* 

I.. 

[01 25] |ISI0iJl|S|«. Va. = -160V. V,.= 
OV, VBt=+50V. VB. = OVCllii€:t3C=5r-7 
/i. Ei=1.75MV/m. E2=1.33MV/m, E3=0.4 

2MV/m. E4=0MV/m-C' (4) 5^. ( 6 ) i^J^M 

^^LTv^l.. (4) 5^^)ll7t:-r:^ra^fflv^7t;t46. $)^> 

ta^^ffiM^^^ I. «^Ex = - 1 . 75M v/m i: ^ 
^ J: 0 l,z^m(ommi: L^^t3as^Sa&Sr*5^=5:oy;:. 
fcOSm, 1 0 5 iBsecC0l^i6l^t:'fflai<?)^S: 

[0126] [mmmmmi mr. EBa2r#BSLT* 

[0 127] zzxnm4om\^x. mm^mzmt 
tzmmn^tmm^zmiSLm^Mmz^mm^m^ 
irfdnmimmrh, 9x^4 0 3 A. 4043$:^^ 

V h U -y ^imiz L , J: 'yxmttii:i^mz 

4 0 2t2j:0#m4 0 3A> 4 0 4 B{cS{a$-|6^$ 
■fr. i^-^y-!f4 0 6lCj:-:)T^fiic;)€{a5:$iJffllt-|.. 
M-:trcoffi(0«fii4 0 3 Atc{iHiiffi#lc:mi:7t:€#$:ffl 

l*l|pimcft4U. <lfi*<0®<0^4 04Bfc{41^f*fi[ 

^mmiimmms4 o i hxx/mmm.mm4 0 5Bb 

U^-4O9*»^>'5r-5-Ct>0, y^-4 0 9{4ONm-^ 

J: ofr^T<om«i4 0 4 B ?-MfS$-fr^ c: t 
IhcoX'h^. tf.:^mm.mS4 0 5BiihV:^'ON 

iim<zX'yxmi^(>titzmm^^'thijcox'$>h, 
[0128] <xiz±m^z]mm^itmhmmm 

yv-4 0 9*iON:KSlC=3:Si:-:ftr<7)mffi4 0 4 



(^6) )01-3 12225 
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mmms.4 o 5 Btzj: r,xm^titi-m4 0 5 a 

ti, mtimm^^mm (wave t e kas?) t-^< 
mm^^sMM^zx >ommLxmmmz^mm^^:n 
^i. ni-immi>zmm^^i. ztL^zxm^Fm 

[0 12 9] ^(om. 'm-bmLhh\^iim-m±m 

m^i]^zm^^ij(7)i:^-t^'2^mti<h^. n=Fm±Lx 
n.mzx^tizj:-^xn^i}mmLx^^i^ 

^m<^j:&id^j:i><oim^^^t^mizmuzn^ 

m^zts:'>xmLfzWf-^:^\mm-hti^^th, z ^ 
x\ ^±^^i^^mmmmx'$>hzti}'(,bi}^h 

Jpi^-?. J; immti^E<D?^X'M\^mt,z:f] i 

izm-mijb^j:hfz»). nmit:m^t:m/B\^mt 

iZHnmifzt^ izm^izX -yX^lfptlfz^Eil^Xt 

fimmifn^\<zti:h, 

[ 0 1 3 1 ] -ecl-c'. ^wm<mmw^i.zm^'i 

ik=F<^wmmm^z);.-^x¥smLfzmi]^ 

i mf-<r>%^\,zji mm^l'^^'^^i'Zth z b 

[0 1 323 L^4mmBm'\ hit. iaffiSr#ML-r* 
%m(^m4mimmmmi>zmmi-^ . 

[ 0 1 3 3 ] 11 1 tc{4. *IIJ£cO?g®(=^I.Bli^S^«E 

f*:i ommmm^wi oi<zmmi:mm-?>tiib<m 

[0134] ®m^mi o{±, mmt<m:^rim 
cowf^m. 1 4 b mwrsm. 1 4 i: n\^-tmmm. 
i6b<7)mzK\Hz^m^j:m^i8&xm^2 o*« 

[0135] i^-t% 1 4RX/Wm'M 1 6 

li. invx.XT)U. --Kijrofl^y, ;KUxf-^y^*« 
[0 13 6] tfz. ^^18. 2 0{4, -*-3&5ffiMitt-C 



m=f^mnbLxii. mm. fi-if-y^'j-,^ . -•«/ 

:>-;i^. ;^Ty^>5.#c7)^iS^iTo^co^ 

ii/o b ^hm-^zixi^ ^mMm-msz-m. 

h^iz^mL. •v^-kmy,fzmmmimH- 
^\.x\khfihr^ivyrxi]-^.y<D-m.wmmL 

^ (JL-^;^ (15^) ^JL-<>/i?XGCP. H-Type (ffi 
ift=fe) :*»ll*^Sl^lO-2S2 cii) . ^(>I,Z^. m 

b'com^rnmmitzMmmmm.^ (^-i-^ 

^io-4Q cm) . i^uA. rfi'^i-<7)mnm^immn 
^<7)mizhgmmmi^-i''(y:!^uzmwm 

m.=F ( (1*) rH^T>yi5';^MTHV7r^ y (ffin°p 

L^tSi'j&^fcff ^>iil. . m^j:h^<m^blX. 

-ts:}i(rm^<mt^<r>mAz^ ^^hh\^\im.^(r>^ 
m.=^%j%ti, ^^hh\^\i^^mFtbLx\x. v-'f 
-iv^v^v^^jftb-f^^^m^mi^h^ihwi. 

}VBB m§^^) ) , m^'j^^fu^^^uu-h 

( 'J ^ U /Ui!^ ) iom^ ( ®*-ffc^o 
(1*) i8MBX-207'5"/^J'. Jf^y^ h (iSia«) 

^xb') , m-J^U7^'U;l^Kx;?.T;Pco6Se^ (myK-fb 

^ ) ^ i:' ) . ^tf '-K 'J > ^"J )vm:r^)V<r>Wkf- ( « 

^-fb^iftlll (ft) iSBMX-lsr^-y;?. 4^7>f h 

"^{^^^ yiM (ft ) IJ;l':/n y L . Shamrock Tech 
nologies \ncM SST-2 (Wp^) ) . i-Un-ySa 

mm- («^i^';3-y (ft) ssh^^N-;u (Sfp 

«) ) ^rfc'*5S>{f^>nS. 

[ 0 1 3 7 ] ieiH4«4^^^^*Jf4t LXii. mf& 

[ 0 1 3 8 ] ^ /i, mMmm^: {,r>m^b txtt. 
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(nW^m- 1 8 , fii^ 2 0 (i afeoafem^ 2 0 -CJ) 



0, mT«0J:d^:#14Sr^r-rs. 

[0 140] 

[^31 





1 










7. 0 


1350 






15 


1090 



tz . wmz^mcf 1 8 e^e^ 2 o t *^'{5(3r^ 
fit'. *^ospf 4'<7)^^sS3t^$*i 5 0 %mTt i 0 

[ 0 1 4 n ^fc. ^«tt©i^ioaffiiw]E?L^i^issg. 

[0142] 

-Y<r>imm.mm (m*^biKfnx^MBx-r 

[ 0 1 4 3 ] S -^riOSWS«*»'?><^«?^A$- 

Ltimx'li. nm&i,z^mLtim!m.^imsi!^<7)m 

mn'on&t^(:>coiEiiw<i<zx-)XiEmmz-^mt. 
nmcomi&mi^WiLxnmuz. m^immi 



[0144] x-yxmmLcomm (mm) t^hm- 
(n^^^hb , m7mti<nm<r>t^m9/&<Dm-^zi. 

*BDt:ft3SUTeB2ra^L^ (14 StiS^-tilBB' 

[ 0 1 4 5 ] ^ -'ii<mm^m.-h-'^<r)^m^^ 
mh^\,zi6\^x^,. mm»m.mmifm-m^z 
^^^i>tim.=fm.<ryms.zii -ixmmm-ki^ 

^-t'^^- hmmx'^- h uzmmx'm^f■z^ 
i,zm^w$mm.'F (m^MC^x^s^'ovwuA 

U) . t3J:tXII?ISjKU^f-;M^':J"JU-hcO»iMM4« 

ixmxifzmx'ii. ^mLfzmm&mimmic^m 
mz uzp -7 T^m t , ^mMxiimim^iiiE 
^z^m Lx tsic^ij ifz,-ij. mmm=Fitmm^ 
(>^iftmm^i>zx -5T^i±<7)iiffi*»/5>aA^s 
{t, mt^<om.izt'<-xm=Fmi^Lfz. 
[0146] x-yx^m&commm imm) t^t^m- 

^mwmt=f-t^mmkzmLx^t:^>Ltz mA 

[ 0 1 4 7 ] S«?**^:&#«14-C'fc-?^c^. H 
4 7 t:S^-t J: a f2^«14&^^{i«#f+4t3 J: 'yxmi<r) 
S^*'A>«?taA$:^tt*l»t^w*^ -Si: 

m.^zi^l,znmLfz. L*»L, *&^&^{iS^t=JS5 
tT-:^OS«?t:#2|p-t I. CtSMfc J: l^^S 

0^3&*fifi5ii;t (ll4 7{::^-r±iEB®c7)|jaj#Hg) , 
[0148] 2'm.<r>ik=Fifit t t:«?fffaAlc J; l>=^« 



(ll4 3lC5^-r?5fl 
[0149] ®ffi?g^SISl 2{S, Ep^mfli 1 1 . 
®Ei2 6. W^28mimiX\^t, 




(a 



[0 150] mimm2 (a) c^tiaic. w^m 
fill a^i 3i:. mmmni^i 0 0 MxtKomi. 

[0 15 1]^/^. mL<7)nMl 5(4, 112 (A) iZ^. 

tx 0 iz. w^3 Amm<r>mi<zmm.m.w i o m 
mi>zimiztiK^tix\^h, Sfisi5{4, 02 (B) 

7r^-tXdiziE1jmX'hX\'^L. 02 (C) 

[0 1 52] 5Ui. m3iZi^-tXoiZ. AC 

m 1 7 At DC«M 1 7 B 1 9 Sr/i-L 

xmm^tix\^^, immmmi 9(4. 5 
izmm^ti. M^SAcsjii 7At:tgfESiiyi 

X-f >yf-2 1 A^. 5izmm^tL. 
fl!!ffi*SDC«}il 7 BtC^^^ilTt;^^ 'yi-2 1 B*»4> 

[0 153] zc7)x^ -y^imm^eoizx^tyty 
um^ti. AcmMiiARt/DCMMiiBtmmi 

5 1 ^^mzW^-th , ZtHzX 0 s ^SSSE^ESS 

thZtti^X'^h, 

[0154] mz. ^4<7)mm<mmizmi>mm 

[ 0 1 5 5 ] i-f . mmm^m i o*«ii^L^:v^j»i^ 
^mzxm'^iikmis\^'^wm^fis ep^^i li: 
n\^m%2 6b<r>mi>zmk^tiht. mmmoii. m 
mmm^i 9^zm^ix±xcr)X-( y^2 1 Ai:ty^ 

•tirl). ZtLi,zX'0.-t^X<^^15ltZACmSil7A 

[0156] ^i&mEtf^mm 1 5 tcensp^^is t . mm 
a*mi oi^<7)iifeSi^i 82ii/efem^2 oi}<m 

izx 9 , ni'mmm'm'ftmmtmmizx on 

fe?4^18StXefe^i^2 0{4^JS^S§il, Mi.14'11 
m.'flSti^ryMz^n.^tl. Gm.=F20U^m^ 
ti^j:\,^i]\ Xit-^^i-Mz^m^ti^, ^rtJ. UlTX' 
14, efeiKi^2 0{4v>f -tXfc^^Stil. IXM 

[ 0 1 5 7 ] -eLT, m^e o{4, mmm^i 9iz 
Wr.ixm^r— yiizjtittiimco'm 15 izMmth 

S<^mail 5t:Ecitmffi&EPJD$i^:S, P<J;c{f. f^OI 
SBtcagiCmJESrEpjpt. fflmgi5a4E^^?rEnJDL=3r 

[0158] iiitc J: 0 , 1 5 i;ilgiEmff**EpjD$ 

tiTv^^^Ji-^. 04ics^-f j:ot3En^m®i i*^'^ij^s 
1 8(4, m^of^ffltJ: o^f^sfi^i eiii^^ij 
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^ixfzBm.=?-2 0{4«#cof^ffltzJ: O^S^l 4ffl!] 
^irtl., Vt->X. a*«Ml 4(l!li:{4afea^2 0 

(r)?hmii^t:^. nmm>\,znm^mmmm 

[0159] -^r, 1^1 5{^B»rl^E*^'EPJa$^^•cv^ 

^V^J«^, Ep^Sm l*^^«^14i:^|S]tl.gB^^ 

tc$>o3tr9;^tc^§ii/>:ilfem^l8{4, 
ffllC^SSl4ffl!lfc-f<D^*«t1^$*il,. ^fe, 

^a^i m\.zh->tzryx\.z^n.%fitzmm=i-2b 
\i-m(r>^m^zx^m^^iAm^mh. vt-o 
X. ^^mAm^z\iw<mtf-2o<7)?^i^m.hti 
if). mmiznjBthmiizmmtf'^^tih, 
[0160] Mzx *) . m^mmi Am^ziim&com 
=?'i8(r>^timii>tzib, mmiznm-thmizmiSi. 

[0161] oiztx. mmizmtxmm.=fi 

Wr^^tii. Q-m^2oti^^m^tix^m^m 
m&sk^i acTy^tpmmmi^i'rx^mth, 

16tl^S)t, ^SM14fi!l*^/b{4afe©^2 0tzJ: 

1 0 cr)m.mzm. t x v ^-tm^^^'^ii*^ t^c 
^t. n^fwmmm^izxm^r^^timmntm^ 

x*)mmimmi:m^^^-^^^tvx^t. 

[0162] HCOX 0 ^irUi^t LX^mUzm 
'Fir^^izX'OmSi^-thfcib. ttz. 

[m5^m®] <ii:tc. m5mmmmiz-^\^ximt , 

[ 0 1 6 3 ] 114 ic^^-ramm^M 1 2T'{4, mm 
^.m 1 0 mm-m^ 1 satxefesii^ 2 0 sr^s 

^SfiRl 4W2||feSi^ 1 8Sr-«t:#«$-ti-|. 
^i^i7)>f:iv-A'7-f-!f4 05-fili.-CV^I.. ^rtJ, ±IBiO 

;ia':i^'M4, mi<^iiifi<^j^®-cs^L/i®mj^^gai 2 

[0 164] -(-i^-^y-(-f40ii. mbiZ^tXo , 
fc, -*^<OlE«i2 35:ii;e.TtJ'), C:<0l|ffi{:l4, 
Sjll2 5*<««g§tLTV^-&. 

[0165] 3«giEmi®2 5t4, «II2 3lC3SS€E$rEP 

jD-ri>. ;*it=j:o, miSLmumo^(r>mm.^i 

8m/&^1k^2 0*<*S^1 4 i:^^^S«[l 6 1 

^imtmrn^zx oiifes^ 1 8st/^efes^2 0 
ti. efeai^2 0{4^is$<i^v^*\ xii-?^i-xm 
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[0166] tti. meiz^-rxoiz^ M\^-t?>^7m 

^f^S^M 1 6 iZ-fi(7>m^ 2 7 

lir, ZfHz^^MM2 9izX^?Sc.^mRt:^lxmm=F 

[ 0 1 6 7 ] t!^. i7tcs^'r i a (c. -*tcofiBi^ru 

- h 3 1 (CJ; 0Si^^3S#a^T1Sf#LTe[?^^M^ 

oi>zixhx\\ m^7']y-h3Hi. mm^na^i 
0 coji^t ^rifii t itzP'oxmmr<k'^ iz^itt^ t o-c- 

h 3 1 imm^ixn=Fcomm3\imi><ox'hti 

l^^-^t=-ri. i 1 1'. CTt (fMfeSi^ 1 8 ^EffSO- 

-h3 i<r>-ij<7)mimij<^mx^^<-thzbizx 
-■ijmiizm.m3\^tLi>m-t:mfmi,zmf)ix 

oizlXhX^\ 

[ 0 1 6 8 ] ^fc. mm^imiiic!'^^j:< t tMfe 
1 SXJiSfe^i' 2 0 {ifi8tt€:'^-C V^l. i i: 

tt<{i?ifr&fflv\ ^^\^ij<Dii^mmttx. ii 

mit^i'y^xi:im\>^hzbi.zx*)&m.'f-bi-?>zt 

[0 169] zzx\ ^m.=f-iQm^m.'f2o\i 
W'^i.zmi<r>im^z^^h:itimt. m^nzK 
n<r)m&.mm^^hzuzx 0 . o^ult 
mm^m-hmz. m-m'm^^i-z\'^mitm^<rm 



[0170] mz'^5mmm<r>^m\iZ'z>\^xmmt 
I.. 

[0171] Il4t3^-r®^^^f4sl 0*TOL'5rV^ 

mk^mzxm'^^miimz^^ix. usii^-r 

i at-f-i^-V^-fif 4 0<^««i2 3<0ltli:JllKM$<ll. 

[0172] Mzi. y) , B#^^M* 1 0 ^ha^mm. 

^ 1 Sm&mrF 2 0 1 4 i: 1 

(r)m\.zx mm.=f- 1 sat^afes^ 2 o{i»»^ 

$fL. mummiTisi?r'yx\,zim^fi. ^m. 

^2 ot^-^^i-xiz^m^tii-. 

[ 0 1 7 3 ] -etT, mmm^mt^i om^mmi 1 

9izmyr^LxmmT-^izmtfziiscommi5iznm 
-ri.x>f -xf-2 1 B<r>?^i:^y^-t. mmr—^izmt 
fzumcommi 5i,zm.^mEimw^'ti. mm. 
mmizm.m&misat. mmizim^mEima 

L^^\^Xol,zth, 

[0174] Mzx 0 . 1 5 ^zm.mMi±mM^ 
tix^^tz^-^. m^iz^-rxoi/zen^mmi i*>'^a 
«i 4 tmti>miz$)-ot:r^:>.izm^tit:m, 
mi8\i. m^(7)mi>zfm7r:mmi em^mt 
tti. nmkmi^iemizh^ti'^^i'Mz^m^ 
tifz efeSi^ 2 0 {4«^c7)f^ffli= J; 0 m^smm 1 4 
^irti>. m-ox. m^^mi 4muiBm.'F2o<D 

[ 0 1 7 5 ] «ii 1 5 [zm.^ns.mM^tix\^ 

mzmTmwLiAmi.z^'^ttmmixh. ttz. nm 
^mn em\.zh->tzryx[zm%^tifzmm.=f-2 0 

{4«^cof^ffltcJ:0^S^a^l4il>^«rr-S.. ^-o 

X . mmwi 1 4 m\zimm.=f- 2 0 <o;?i^**3mi. ;t 

mim\.znm-hm^zmm-im.mtih. 
[0 17 6] z<7iXo^zLx. mmzmtxmm=^i 
8m&m.=F2ommi. mmm.i4mmm 

nfe^^ 1 8coP^**mi^co^s?^s»tT^ii-ri.. 

®fil*^m§^^=5:V^g|5fi•C•c7)llfeSi^l 8{4^f^«« 

1 6i,z^mi. ^*^i 4»^>i4a^i^2oicj: 

^^niiiio(7>m.mzm.tx^^t:mjn-mn^itz 

n^m^mmMzx^m^s^titzmmitm^ 
til, tfz. :itih<r)m.irii. mwu^izm.^i}^m.-tti 
imimm-rizttfix'^itzib. mwim^mmi 2iz 
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[0 177] zcoxoiz. ^mni^bLx^mttiw. 
[0 178] ^ii. m^mm nzi^ix. Hstc^-r 

i d h 'J >y ^'xmns 3 l^ck OmElrEpjirtl. J: a 

[0179] [neiijfij^®] OT. mmim^ixm 
[0180] memmmTii. m ot^^i-.ta^'f 
[0181] ^^ymM^^-y b'4 1 (4. mmwf^Mi^ 1 

Oi:]||^i.;tfiS-C'^Ly-^^4'^:t>'2r, BmffilfilcL 
/i*«-9Tffi«ias^«5f*cl 0±tctilttS. HI Oiz^t 
Xoiz. -^^ymM^y\'4 Hi. %^^^y^^9 
2t^:fymm^9 4i}^^^^. %'¥^^ym.U9 
2 a. mum 1 0 iz9r; Lfz X 0 7-^ ^ 9 6 ICIS 
«flE2"EfUpL. i^-;PHgPff9 8i:«0^-C'3n:^JSc«Sr 

7f y^mmSi 9 4 li . iEfl1i:&|6il2mScomgtc 
^^fjLT^ff^^i/iSiJiJpti® loot. :^ym. 
uz^ ^ ymmTMiii i o ±^mitm 

□aSl 0 2S*fC*3'3s ©ItWUffilOOA^ElttDlBE 

^W=J;0. ^Uv:-^:tyi^l8PSPi0 2<^jiia&«iJ 

[ 0 1 8 2 ] i;^^. ^ tymmm9 4 ammwikmi^ 
1 0 bn\^bxmm^ti. mQmio2^m&iti-(:^ 

y\i4 h'4 1 i:*^ft]m€S2 6 tco^t^m 

^ixh'm^zLtzti^-ixm^wmm o±t=ff«-r 
n^ti. m^m^imyQ±.\,zmmm^^ixh. 

[0 183] ttz. 01 l{;^fJ:3^X^-f7X«® 
4 3^fflV^-Ct<J:V\ X^-f 7>?.Sffi4 3{±, «+4^<0« 

fi6S:ma<^®ffi)»m*^'#'^>n-& X 0 \,z$rmLn uz t 

(OX'hl, ^^'^3 9li. 01 llw^-tio 
(c. ifmm 1 0 4 1 0 iZj&mWM L . 

s i: . mzimmm i o 4 co^mzm^^mm^^^m 

{4. if^mm 1 0 4 t^tl6l««g2 6 fciO0tw?gfi!t$ai> 
€-^tcJ;-o-CBm^«#:l OiW't^tl*. Ci^il^J: 

[0184] [m7iim^] WT. mmmmixm 

7mmmmiz-:>\>^xmmth, 

[0185] mmmmx'li. m 1 2 ^z^tx 0 tc. 

m^^iXh^b\.zX 0««tt2rS^-t?la»«l4 5S:«1 
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4 7 t , ;c7)«fii#S«4 7 i,zm.^mM4 9 \,ZX 
i;f¥«3taSi 5 3 I. Il3!^a 5 5 1 J: 0 ffl«lfi-ttc 

[01861 ClcomSrfflV^/ci^ii, ^3t&^Tt»^V^ 

0. ii^^^®T'{4. mmnmtLx^mh. u-^ 
X. mM4 9i}-(>mu-ti-m^j:mmmi. n&m. 
mi>zi5\^x\i.9(mwa4 7i,zmM^tiins.izxr>x. 

mimizwm-rm&mi=f-<^^wnzmfz^j:\^uKiuz 

1, zm IX . m.'Fmmx'^ i ukmz^j:^ x 0 ^z9S. 
mi^^^^tix^^^, ::<^xo^j:mmi. mtmmma 
Ti'mt ^-Tiz . mmmmmiSim^i:'iT act ti^x 

mm'F^Mmmx'mm^tix\>^h^(7)mmmb 
mmi>z. mmmmt lx h v yj^-jur^yj^jEm 

M1^me-18t <; b (PC-Z) izX i^u yf 

^\m<m^xf^-^\^fzw&m(r)^ vv^Yuvvy 

iMSrr-f -yra-h LfcJitc, W^^mAb tTt§ 

'ftr;us-'>A7 ^ui^r^ymam^m-^^n-^ 

h^b\izx->x'fmth^bif^x%h . Kcti. ±tmm 
'mmx'hmh^j:\'\ ttz. ^mytmrnm 47 m^sit 
i^mcom^mMmt ixii. mizTYj^mm. 
y^mm. "^vuy^m^, ^yj^mm, ^it^y 

7=-ymm, V Yyjkmm. y^mm. 
u-^j^mm. TYi^-^mm. ryhy^yym 
m, :f^-*)-i^ymm. i^^^^-^i^y^m, hvy^ 
-iv^-^yjmf^, rx\^=i^i.^m\, x^'^xtu 

m, ^-^y^-yw^, ^f-r^Jyim^, i^r-ym. 
mmn, mm:%^$k< . ttz. mmmmt i 
xit. iEiimMmmmmx'hh\fuy^. tDvx^-/- 

1V%, hh'^Vy^, :^^^V-}V^, ^^-^VTV- 

y^, ^yvvyik, ^ry-;i/^, y.^yiv^y^, zr 
9V:i^yim(^\'C^Wj:)£<^m=t\t^^b.Whl-\^ 

^t\.x\i, mm, if^^y-w-^L-iviiivx^^r-fV, 
)\xi'fy\\Jf-')-^-^-)\^ijfV)^v-)v, tku 
vy, r^^)\L-}V7yxv^y, Tt^vt'-fi'T^'V'J 
y, t^y-*;Ui.T;UTt mm. xf-yU;&;py\V- 

r^ur th'^Bi, hOyji-ii'^^y^V'?-. rf^Ui^ 

yy^. M'FmmwnX'hhKyY^yyj^. ^rhyi^ 

7yx.i-uy^. Th^i^ry^yi^ji^yjh. ym 
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[0 187] ^-t. mmm.55tLx\t. ^mM5 

ZCDXo ^j:m^W. 5 5 mmWrMii^ 1 0 

1 0 «05t»1ll4 7 tcSSIt L^r*« <i>taE5rEpjirt 

1.; i:{;:J; 0 . ?SB^BW^°^^y^5 1 tmt^'^:S^-y<m 

[0 188] ^Jo. ll3t^S5 5i:L-C{i. ±iEcOflllt 
C«l<7)X 0 'SriB^TAM Xi: 7 r ^ ^N'-3t^^-^«R 

^fl^. EL^^i^, lEDmM'f^j:t't:y^ym 

[0189] [^snjeg.^] OT. wmkmLxm 
snmmz^^^xwmth . 

[0190] HSHSK^ffitt'ti. m 1 3 i 5 \iz. 
■^%^'±fz^m.=t\ ^Mz^m^\zi.->x^%>^^yr- 

•f%Mwm^'k-M'^'±. •m.cr)mj-^'9-y^zn->fz 
wm^=i-'kmkmzimn?m,z\^. mm^-wj: 
%^\,z^->xwmmwk=fmm^^^ . 
[0191] ^mmmf^^-^^uz^wmp^Mmiri 

i.0\.ZLX^-fh^tifX'%h. t-f. ;if';xXT/l' 

mmmm&^. mt^' u ^j^y^s^^'^r-y^smA 
gp. ^'j7x-;^r5>'20fifig|5. PKx^Miofifi 
gpS:-'K-;l/5;U-C48i^^SJttA?Ki:-rs, 

mtt^, mz. fimx-mmmmiimi. ^<r> 
^^.zmsmM.^^^-^ < 'ofkKbxm^mirmi-r 

[ 0 1 9 2 ] <xt-. zcoj: 0 i^zixmuzm^&n.'F 
^ffl>,^^camT^mi otcii«^jgB£t-i>*^t'5v^ 

xmmirmzxmm^m^x'm. mm^^. 



ji3§A-^^;U5 l<7)^^N*:J'->{i. 01 2t;S^L?t:IS3^ 

mizmitii><7)b^j:'>x\'^^. ztm. ^t^m^ti 
fzmmcoMmmm'F i a^izmf^mitiK^^^ r 
*mt, ^mizxi>ryx(7)mmwMtim^izx^x 

tc^S c: t mm t-C V i i: t i 0 S^fe^i^iOSW 

[ 0 1 9 3 ] ^fc, mmmi^i^ i ocomm. /fyx 

m.<m. 7U^S/r;H4Sr*-tSr5;^^-y^^«r 
fflv^l.Ci:3&fC#l.5&«« 86^N-h*3l^-tCjav^7U=5fi/ 

7';Ht^77^K0fiivHct,ii}A<^iil.ilM3SSi:ffi^i 

i^X'ryxi-'y:^timm\.^hmtimti\\ ^(dx 

U-h^<^;K'Jx;^x;l^|^7^;UA. itiV:^-Tr^^- 

[0 194]^/^. mi4iz^^txoiz. mMm.5 5 
t ixm^F^mmmx-m^'^hfihu-i'-^^^mm 

mmi>z-ri xoi.zix\^yj^6nzmm'r. mmm^ 

u-'f-u^t h'9A6 i<r>miiizXr>x2d:jm%i: 
noztizx^. mm^mi^i oizmmmm-^z 

[0195] [m9^iffij^s] m9mmmi>z-:> 

[ 0 1 9 6 ] HI 5{:{i, ll9||]5fe^®f:ioftl.B^J^ 
^ai 2*%$ilTV^|,. Hm?g^ll 2{S. ffS 

mmm 2 2. H 7 A4^<7)if sji^tajt#c 2 4 . ^[tn 
mm2 6. m.&9smm2 8mt:mix\'^t, 
[0197] mmmis^m^^2 2ii. mwmms 0 . ^ 
h~A^mm2imz.x\y6. >ic7)^, mmmm 

&ni^2 4ii. ®5tf^H7A2 4S:figffl-r4^i:*^'T'# 
I.. !S3t*H9i^2 4«i:. H5A^^lCt^r;l-5X'>A 

x\ ^mmmtLxiimi(^m^(r>m^imm^i^t 

m-^h. tzttiia-Si. a-Se. AsaSej^i: 
C0*^t3i^«ttff^^. PVK/TNF^:i:<7):t<a5(^ 

ttiimi>zmtxmmmM'^^-^'^-::i-hm 
mi:^&txi>x\\ 

[0198] «^g8 oti. ^wmtmw24<7)m 

mmm<r>mmz-miz^mt^. ^n^msoa. m 
h- 7 A 2 4 (ommi:iiM<r)mmz^m^ ^(:>tii>i> 
cDX'htiiix < . :mm<r)mmx'iim&v>( ^vizmmb 
i:muu iimmtgm2 4t<7)fgix'^oi'ii[Mm 




n-;i^ft. tuM.mmi:mmi h 7 a 2 

[0199] 3tt'-A^ai^B8 2a. ^^1Xtz1»^ 

h3te^Biitt. ifmmfiitft2 4±i=f?«^ig^?^^ 

!S3t«sH7A2 4^Bic3^b'-A$:MltL, -«tC^m 

y 5 7-8 4 icJ: -5Tli3t* H 7-^ 2 4 ^^®Sr3t^ 
$-ti-|)ROS (Raste rOutputScanne 
r ) HEi: 1- a . ^ iOffifc i, L E D $r0fl|cOj»filgt:jiB 

[ 0 2 0 0 ] ^irtJ, ff«ma^tt2 4 
2 4A«tti|!!§*lTl^5. S/c, l?S«<iaj#fi|s2 4 

ti, iltt'^EnA:^ri6]^ia!|g-ri>« 

[0201] n^nM2 mum'&.^^Ltdm. 

mm oti.'o^^^hzbifX'th, ttz. 
m.xmsMM2 8i:imn^ixx\^h . n\^wB2 e 

c: (TtU^m&MM 2 8 J: 0 TXSEVb *>'EPJd$ 
ill.. c:(?)EPJa-ri)A-fTASffiVB{i:. fFiJi.{i'll2fc 

miioiz. mmmmmi 2 4 ±<7)iEc^«?^f3t^s t 

l>. ^/vi. jl:^|6I«li2 6{i0l2^3t5v^T^Epc^^l^i]^c 

[ 0 2 0 2 ] ijci;, m9mmm^zmmmimmt 

[0203] 2 4 1 5 ^^*5V^•C^EP 

mmmimm2 4±i,zmmmmmtit. 
[0204] -It. mmm^Mii^ioii. m^^i^j:^^ 
mmizxm'i'^WBi]\^^tm^ti. mnmim 
W2 4tn\^mm2 6t<r>mzim^ix:h. 
[0 2 0 5] ici-c. Wt6jmffi2 6mai etc^-rio 

x^^h, z<Dtiit>. tmmmtmi¥2 4com?Fm.i4 
tM\iithmtiijE<7)'mx'^^ixx\>^t:^ mm 
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m ) x\ i}'-om^mm 1 4 mmmmm^ 2 4tn 
\^tmmzmm.^i8mmix^^tz^^ui. i 
iz^Lx\>^hm-&&^i8ii. m^misLi 4mi)'hn 
wmmi em^mt. ^^mmi emmt^. 
ztuzx 0 . m^^m^ 1 4(i{={4efei7)^fts^ 2 0 
coi^tmi^fzib. ^mmmzM}Bthmi>zmmim 

[ 0 2 0 6 ] mw.mimw2 4 m^am 1 4 
tm-rimtf^iE<r)nmx^m^tix\>^^j:^^^ m 
m) x\ 3&»o^^^«fi^i 6mmmm2 6tmi- 
^mizmm.=Fi8mmix\^tim^i,zii. mm 
ffi2 6 bMi^-ti&S(7)mmmm24 mmt^ 
^t^j:->x\^h<^x\ ^m^ixtzmmTis^i. 

1 6 i!l*^^>a^«:K 1 4 fflll^Sj L . 1 
4 Wt«-rs , Clixic J: 0 . 1 4ffl!|{c{4llfeS 

^ 1 8^;^*WLi.^v:y>, a«a5tc*tj«j-rssp^tBm 

[0207] CICOJ; a lltT. H^CiBtTMfeSl^l 
8*>^I!)L, ^a«14ffl!lt;B^*>m$iil.. =3r 

*j\ ii«^s;«*i o<^s«isitcfi^fcv^^ii#*<m 

uzx^m^-^ixfzmmiim^fih. ttz. m&fi^ 
i8mQm.'F2 0ii. mmzm^tim^tixm 

[0 2 08] M(6]m^2 6tCA'>f 

*^'E|ttD$ilTi.>l./ii6, MfeSi^l 8*<^i^««[l 4. 

Xi>mmf-18t:^m^-ti>ZkPX^i, Z<rtt:. 

mmLTisii'tb-ijcrimmm^zm^'^x^iK 
m&i-iz}it><x'^i. ^i^i,z. m.mwtix^ 

S.^'^hzti.X'^l. 

[ 0 2 0 9 ] mmmmw 1 om^t ix. m 
nm 1 7 iZT^tx 0 tc. mmmmn^ 1 0 <7)m-t^ 
m^<7)mi:-^)mmb i. ^■tf\.3 7izm'Fm?^th 
xoi,zixhX\<\ Mzx'o. ms.mizmx^tifzn 

ozbti^x'^^. tfz. •b)m3 9izxw{^-thmsL 
<owmi}^-miizm\^iitfi>fi. nm,-)nzxhmmm 

9r.i:X'o^^i>z'i7oztti^x^i. ^(>t,z. wmm^n 

«!l OizEljmuh'^fzmz. B«ai]^mi 0*^'-^^ 

tixiix^tifzn'Fti^^'^ -y ^ y^^ti. ^mmizx^ 
[0210] ±M<r>-^mm^irhmm.w^m^ 1 0 
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[0211] ±M.<r)^)im^^^-fi>mm?mw i o 

mtci^- hm 0 , z(oiy-HmMi<^m^zit^'^- 

[ 0 2 1 2 ] ^yt:. n^i-im.(7)mmmi-^iz 
it. -t/umi^comizhmisiz^LtiXdiiz. 

x-^xmrnmu-t^yztix'^h, zc7)ijmx'ii. a 

•ttxo himz^m'-:>^mizmmm^m^ i o 

iz^<7):p-^j:\,mmn^'S:i^mthcr)ti^m L<. mi 

[0213]^^. immmmx\t. ^m.i-\ sifi 

4 0 izx 'o^ibm^^m^ 1 4 m^z-miznm^-^xh^^ 
xi>X^\ 

[0 2 14] tfz. ^mcommxu. mmmmmnt^ 
2 4±(DiEmmz^m^iitzmmmiSL^. ^m^n. 
x^^^j:\^mmmubbxmmuzi}K ztnzmt> 

ixhx\.\mi {i\ mmmimm 2 4 ±OiEs?f 
m^bt. m&hi^i8i)^-7^i-Mz^m^ti. am. 

[02 15] [mi Ot7)^ficOJ^S] ^1 0C7)|| 

mm LSffl «rtg=5:Mm^m 1 0 {.zmmmmh 
zbt^x'thbMz. m'^<r>tmmmzmmm^-rh 
zbtx'^ mmm^mmiz-^^^xmmt^ . 
[ 0 2 1 6 ] m 9 ui. mmmirmi^ 1 omMn<r) 
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